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IRINOTECAN HYDROCHLORBlE ~NJECTrON 

For Intravenous Use Only 

WARNINGS 
Irinotecan~Hydrochloride Injection should be administered only under the supervision of a 
physician who is experienced in the use of cancer ~h~mo~e~pe~tic agents. Appropriate 
management of complications is possible only when adequate diagnostic and treatment 
facilities are readily available. kinotecan Hydrochloride Injection can induce both early 
and late forms of diarrhea that appear to be mediated by different, mechanisms. Both 
forms of diarrhea may be severe. Early diarrhea (occurring during or shortly after infusion 
of Irinotecan Hydrochloride Injection) may be accompanied :by cholinergic symptoms of 
rhinitis, increased salivation, miosis, lacrimation, diaphoresis, flushing, and intestinal 
hyperperistalsis that can cause abdominal cramping. Early diarrhea and other cholinergic 
symptoms may be prevented or ameliorated by atropine (see ~~~A~~~O~S, General). 
Late diarrhea (generally occurring more than 24 hours after administration of Irinotecan 
Hydrochloride Injection) can be life.threatening since it may be prolonged and may lead 
to dehydration, electrolyte imbalance, or sepsis. Late diarrhea should be treated promptly 
with loperamide. Patients with diarrhea should be carefully munitored asrd given fluid and 
electrolyte replacement if they become dehydrated or, antibiotic therapy if they develop 
ileus, fever, or severe neutropenia (see WA~~N.GS~. Ad~~stration of Irinotecan 
Hydrochloride Injection should be interrupted and subsequent doses reduced if severe 
diarrhea occurs (see POSAGE AND ADMINIST~TI~N~. 

Severe myelosuppression may occur (see WARNING§). 

DESCRSPTION 
Irinotecan Hydrochloride Injection is an antineoplastic agent- of the topoisomerase I 
inhibitor class. Irinotecan hydrochloride was clinically investigated as CPT-l 1. 

Irinotecan Hydrochloride Injection is supplied as a sterile, pale yellow, clear, aqueous 
solution. It is available in three single-dose sizes: 2 mL:fXl vials contain 40 mg irinotecan 
hydrochloride, 5 mL-fill vials contain 100 mg irinotecan hydrochloride and 25 mL-fill 
vials contain 500 mg irinotecan hydrochloride. Each milliliter of solution contains 20 mg 
of irinotecan hydrochloride (on the basis of the trihydrate salt), 45 mg of sorbitol NF 
powder, and 0.9 mg of lactic acid, USP. The pH of the solutioti has been adjusted to 3.5 
(range, 3.0 to 3.8) with sodium hydroxide or hydrochloric acid. Irinotecan Hydrochloride 
Injection is intended for dilution with 5p/, Dextrose- Injection USP (DSW), or 0.9% 
Sodium Chloride Injection, USP, prior to intravenous infusion. The preferred diluent is 
5% Dextrose Injection, USP. 

Irinotecan hydrochloride is a semisynthetic derivative of camptothecin, an alkaloid 
extract from plants such as Camptotheca a,cuminata. The chemical name is (s)-4,l l- 
diethyl-3,4,12,14-tetrahydro-4-hydroxy-3,14-dioxolH-pyrano[3’,4’:6,7]- 
indolizino[ 1,2-bjquinolin-9-yl-[ 1 ,$‘bipiperidine]- 1 ‘-carboxylate, monohydrochloride, 



trihydrate.. 
Its structural formula is as folluws: 

Irinotecan hydrochloride is a pale yellow to yelbw crystalline powder, with the 
empirical formula C33H&?@~*HC143H~~ and a molecular weight of677.19. It is slightly 
soluble in water and organic solvents. 

CLINICAL PHARMACOLOGY 
Irinotecan is a derivative of camptothecin. Camptothecins interact specifically with the 
enzyme topoisomerase I Which relieves torsional strain in DNA by inducing reversible 
single-strand breaks. Irinoteean atid its active metaboliteSN-38 bind to the topoisomerase 
I-DNA complex and prevent religation of these single-strand breaks. Crkrent research 
suggests that the cytotoxicity of irinotecsln is due to double-strand DNA-damage 
produced during DNA synthesis when replication enzymes interact with the ternary 
complex formed by topoisomerase I; DNA, and either irinotecan or SN-38. Mammalian 
cells cannot efficiently repair these double-strand breaks. 

Irinotecan serves as a water-soluble precursor of the lipophilic metabolite SN-38. SN- 
38 is formed from irinotecan by carboxylesterase-mediated cleavage of the carbamate 
bond between the camptoihecin moiety and the dipiperidino side chain. SN-38 is 
approximately 1000 times as potent as irinotecan as aninhibitor of topoisomerase I 
purified from human and rodent tumor cell lines. In vitro cytotoxicity assays show that 
the potency of SN-38 relative to irinotecan varies from 2- to 2000-fold,. However, the 
plasma area under the concentration versus time curve (AUC) values for SN-38 are 2% to 
8% of irinotecan and SN-38 is 95% bound to plasma proteins compared to approximately 
50% bound to plasma proteins for irinotecan (see ~ha~~c~k~n~~~c~s). The precise 
contribution of SN-38 to the activity of Irinotecan’ Hydro~~o~~e Injection is thus 
unknown. Both irinotecau and SN-38 exist in an active lactone form and an inactive 
hydroxy acid anion form. A PIE-dependent equilibrium exists between the two forms such 
that an acid pH promotes ‘the formation of the lactone, while a more basic pH favors the 
hydroxy acid anion form. 

Administration of irinotecan has resulted in antitumor activity in mice bearing cancers 
of rodent origin and in human carcinoma xenografis of various histologiGa1 types. 
Pharmacokinetics 
After intravenous infusion of irinotecan in humans, irinotecan plasma concentrations 
decline in a multiexponential manner, with a mean terminal elimination half-life of about 
6 to 12 hours. The mean terminal elimination half-life of the active metabolite SN-38 is 
about 10 to 20 hours. The half-lives ofthe lactone (active) forms of irinotecan and SN-38 
are similar to those of total irinotecan and SN-38, as the lactone and hydroxy acid forms 



are in equilibrium. 
Over the recommended dose range of50 to 350 mg/m’, the AUC of irinofecan 

increases linearly with dose; the AUC of SN-38 increases less than proportionally with 
dose. Maximum concentrations of the active metabolite SN-38 are generally seen within 
1 hour following the end of a 90-minute infiusion of irinotecan; P~~a~okineti~ 
parameters for irinotecan &nd SN-38 following a 90-minute infusion of irinotecan at dose 
levels of 125 and 340 mg/m2 determined in two clinical studies in patients with solid 
tumors are summarized in Table 1: 

Table 1. Summary.of Mean $tStandsrd Deviation) Xrinotecan and 
SN-38 Pharmacokinetic Parameters in Patients wjih SolEd Tumors 

Idtk0t@Xll I I SN-38 

C mm - Maximum plasma concentration 
ALJC& - Area under the plasma concentration-time curve from time 0 ta 24 hours after the end,ofthe 

90-minute infusion 
tr12 - Terminal elimination half-life 
V, - Volume of distribution of terminal elimination phase 
CL - Total systemic clearance 
a Plasma specimens collected for 24 hours following the end of the 90-minute infusion. ~ 
b Plasma specimens collected for 48 hours following the end of the 90-minute infusion. Because of the longer 

collection period, these values provide a more accurate refIection of the terminal elimination~half-lives of irinotecan 
and SN-38. 

Irinotecan exhibits moderate plasma @otein binding (30% to 68% bound). SN-38 is 
highly bound to human plasma proteins (approximately 95% bound), The plasma protein 
to which irinotecan and SN-38 predominantly binds is albumin. 
Metabolism and Excretion: The’metabolic conversion of irinotecan to the active 
metabolite SN-38 is mediated by oarboxylesterase enzymes and primarily occurs in the 
liver. SN-38 is subsequently conjugated predominantly by the enzyme UDP-glucuronosyl 
transferase IA1 (UGTl Al) to form a gluGuronide metabohte. UGTl Al activity is 
reduced in individuals with genetic polymorphisms that lead to reduced enzyme activity 
such as the UGTl Ai *28 polymorphism. Approximately 1.0% of the North American 
population is homozygous for the UGTl Al “28 allele. In a prospective study, in which 
irinotecan was administered as a single-agent on a once-every-&week s&hedule, patients 
who were homozygous for UGTlAl*28 had a higher exposure to SN-38 than patients 
with the wild-type UGTl Al allele (See WARNINGS and D~~A~~ AND 
ADMINISTRATION). SW38 glucuronide had l/50 to l/100 the activity of SN-3 8 in 
cytotoxicity assays using two cell lines in vitro. The disposition of irinotecan has not 
been fully elucidated in humans. The urinary excretion-of irinotecan is 13% to 20%; SN- 
38, ~1%; and SN-38 glucuronide, 3%. The cumulative biliary and urinary excretion of 
irinotecan and its metabolites (SN-38 and SN-38 glucuronide) over a period of 48 hours 
following administration of irinotecan in two patients ranged from approximately 25% 
(100 mg/m2) to 50% (300 mg/m2). 



Pharmacokinetics in ‘Specia8 Populations 
Geriatric: In studies using the weekly schedule, the lerminal half-life of irinotecan was 
6.0 hours in patients who were 65 years or older and 5.5~ hours in patients younger than 
65 years. Dose-normalized AIR&-24 for SN-38 in patients who were at l&ast 65 years of 
age was 11% higher than in patients younger than 65 years. No change in the starting 
dose is recommended for geriatric patients receiving the,weekly dosage schedule of 
irinotecan. The pharmacokinetics of irinotecan given once every 3 weeks has not 
been studied in the geriatric population; a lower starting dose is recommended in 
patients 70 years or olderbased on clinical toxicity experience with this schedule 
(see DOSAGE AND ADMINIST~TI~N~. 
Pediatric: See Pediatric Use under PREXAUTIONS, 
Gender: The pharmacokinetics of irinotccan do not appear to be influenced by gender. 
Race: The influence of race on the pharmacokinetics of irinotecan hias not been 
evaluated. 
Hepatic Insufficiency: Irinotecan clearance is diminish&in patients with hepatic 
dysfunction while exposure to the active metabolite SN-38 is increased relative to that in 
patients with normal hepatic function. The magnitude of these effets isproportional to 
the degree of liver impairment as measured by elevations in total bilirubin and 
transaminase concentrations. IIowever, the tolerability of irinotocan in patients with 
hepatic dysfunction (bilirubin greater than 2. mg/dl) has not -been assessed sufficiently, 
and no recommendations for dosing can be made. See OSAGE AND 
ADMINISTRATION and PRECAUTWNS: Patients at Particular Risk Sections, 
Renal Insufficiency: The influence of renal insufficiency on the pharmacokinetics of 
irinotecan has not been evaluated. 
Drug-Drug Interactiors 
Anticonvulsants: Exposure to irinotecan a&its active metabolite SN-38 is 
substantially reduced in adult and pediatric patients concomitantly receiving the 
CYP3A4 enzyme-inducing anticonvulsants phenytoin, pheno~~bital or 
carbamazepine. The appropriate starting dose for patients taking these 
anticonvulsants has not been for&ally defined. The following drugs are also 
CYP3A4 inducers: rifampin, rifabutin. For patients requiring ~~i~o~vul~a~t 
treatment, consideration should be given to substituting nun-enzyme inducing 
anticonvulsants at least 2 weeks prior to initiation of irinotecan ,therapy. 
Dexamethasone does not appear to alter the pharmacokinetics of iriuotecan. 
St. John’s Wort: St. John’s Wort is an inducer of CYP3A4 enzymes. Exposure to 
the active metabolite SN-38 is reduced in patients receiving concomitant St. 
John’s Wort, St. John’s Wort should be discontinued at least 2 weeks prior to the 
first cycle of irinotecan, and St. John’s Wort is contraindicated during irinotecan 
therapy. 
Ketoconazole: Ketoconazole is a strong inhibitor of CYP3A4 enzymes, Patients 
receiving concomitant ketoconazole have increased exposure to irinotecan and its 
active metabolite SN-38. Patients should discontinue ketoconazole at least 1 week 
prior to starting irinotecan therapy and ketoconazole is contr?indica~d d&ring 
irinotecan ,therapy. 



CLlNICAL STUDIES 
SeconcbLine Treatment for Recurgent. or Pro 
Cancer After !5-FU-Based T~satme~t 
Weekly Dosage S&&Me 
Data from three open-labkl, single-agent, clinical studies, involving a total of 304 
patients in 59 centers, support the use of Irinotecan ~y~o~hl~~d~ Injection in the 
treatment of patients with metastatic cancer of the colon or rectum that has recurred or 
progressed following treatment with S-F&based therapy. These studies were designed to 
evaluate tumor response rate and do not provide information on actual. clinical benefit, 
such as effects on survival and disease-related syfnptoms; In each. study, Irinotecan 
Hydrochloride Injection was administerid in repeated 6-week.eycles consisting of a 90- 
minute intravenous i&&ion once weekly for 4 weeks, followed by a 2-week rest period. 
Starting doses of Irinotecan Hydrochloride Injection in these tials were 100, 125, or 150 
mg/m2, but the 150-mg/ti2 dose was poorly tolerated (due to ~a~~~bly high rates of 
grade 4 late diarrhea add febrile n&tropenia). Study., 1 ‘enro&d 48 patients and was 
conducted by a single investig$or at several regional hospitals. Study 21 was a multicenter 
study conducted by the North Central Cancer Treatment Group. All’ 90 patients enrolled 
in Study 2 received a starting dase of 125 mg!m2. Study 3 was a multicenter study that 
enrolled 166 patients from 30 institutions. The initial dose in Study 3 
was reduced to 100 mg/m2 because the toxicity seen at the ES-mg/m2 

125 mg/m2 but 
was perceived 

to be greater than that seen in previous studies. Al! patients in these studies had metastatic 
color&al cancer, and the majority had disease that recurred or progressed following a S- 
F’U-based regimen administered, for metastatic disease. The results of the individual 
studies are shown in Table 2. 

Number of Patients 
Starting Dose (mg/m’/wk x 4) 
Demographics and Treatment Administr&ion 
Female/Male (%I t 46154 1 36/64 
Median Age in years (range) 1 63 (29-78). 1 63 (32-81) - 
Ethnic Origin (%) 

White 
African American 
Hispanic 
Oriental/Asian 

Performance Status (%) 
0 
1 
2 

Primary Tumor (%) 
Colon 
Rectum 

50150 
62 (42-84) -- 

81 
11 
8 
0 

5 l/49 
64 (25-84) --- 

91 
5 
2 
2 - 

44 
51 
5 



Unknown 
Prior 5-l?J Therapy (%) 

For Me&static Disease 
16 months after Adjuvant 
> 6 months after Adjuvant 
Classifcation Unknown 

Prior Pelvic/AbdominaI Irradiatitin (%) 
Yes 
Other 
None 

Duration of Treatment with 
Irinotecan Hydrochloride Injection 
(median; months) 
Relative Dose Intensityb (median %) 
--- 

66 
7 
16 
12 

29 
9 

62 

4 

67 

73 
27 
0 
0 

68 
2s 
2 
3 

0 
4 

96 

3 

81 

Confirmed Objective Response Rate (%)’ 
(95% CI) 

&on. 
b Relative dose intensity for Irinotecan Hydrochloride Injection based on planned.dose intensity of 100, 83.3, and 66.7 
mg/m’/wk corresponding with 150, 125, and 100 mgim’ starting doses, respectively. 
’ Contirmed 2 4 to 6 weeks after first evidence of objective response. 

In the intent-to-treat analysis of the pooled data across all three studios, 193 of the 304 
patients began therapy at the recommended starting dose of 125 mg/rr?‘. Among these 
193 patients, 2 complete and 27 partial responses were observed, for arroverall 
response rate of 15.0% (95% Confidence Interval [CI]., 10.0% to 2011%) at this starting 
dose. A considerably lower response rate was seen with a starting dose of 100 mg/m’. 
The majority of responses were observed within the first two cycles of therapy, but 
responses did occur in later cycles of treatment (one response was observed after the 
eighth cycle). The median response duration for patients begi~ng therapy at 125 
mg/m* was 5.8 months (range, 2.6 to 15.1 months). Of the 304 patients treated in the 
three studies, response rates to Irinotecan Hydrochloride Injection were similar in males 
and females and among patients older and younger than 65 years. Rateq were also similar 
in patients with cancer of the colon or cancer of the rectum and in patients with single 
and multiple metastatic sites. The response rate was 18.5% in patients with a performance 
status of 0 and 8.2% in patients with a performance status of 1 ‘or 2. Pat-ients with a 
performance status of 3 or 4 have not been studied. Over half of-the patients responding 
to Irinotecan Hydrochloride Injection had not responded to prior 5-PII.. Patients who had 
received previous irradiation to the pelvis responded to Irinotecan Hydrochloride 
Injection at approximately the same rate as those who had not previously received 
irradiation. 
Once-Evq&Week Dosage Schedule 
Single-Arm Sfudies: Data from an open-label, single-agent, single-arm, multicenter, 
clinical study involving a total of 132 patients support a once every-3-week dosage 
schedule of irinotecan in the treatment of patients with me&static cancer of the colon or 
rectum that recurred or progressed following treatment with 5-FV. Patients received a 



starting dose of 350 mg/m’ given by 30-minute intravenous infusion once every 3 
weeks. Among the 132 previously treated patients in this trial; the intent-to-treat 
response rate was 12.1% (95% CX, 7.0% TV 18.1%). 
Randomized Trk& Two multicenter, randomized, ciinical studies &her support the 
use of irinotecan given by the once-every3-week dosage s~bedul~ in patients with 
metastatic colorectal cancer whose disease has recurred or progressed rfollowing prior 5- 
FU therapy. In the first study, second-line irinotecan therapy plus best supportive care 
was compared with best suptiortive care alone. In the second study, second-line 
irinotecan therapy was compared with infusional S-FU-based, therapy. In both studies, 
irinotecan was administered intravenously at a starting dose of 35’0 mg!n? over 90 
minutes once every 3 weeks. The starting dose was 300 mg/m2 for patients who were 70 
years and older or who had a perform&nce status of 2. The highest total dose per&ted 
was 700 mg. Dose reductions and/or administration delays were permitted in the event of 
severe hematologic and/or nonhematologic toxicities while an treatment. Best supportive 
care was provided to patients in both arms of Study 1 and included antibiotics, analgesics, 
corticosteroids, transfusions, psychotherapy, or any other symptomatic therapy as 
clinically indicated. In both studies, concomitant medications such asas-antiemetics, 
atropine, and 1operamide”were given to patients for prophylaxis an&or management of 
symptoms from treatment. If late diarrhea-persisted‘for greater than 24 hours despite 
loperamide, a 7-day course of ~uoroq~~lun~ .antibiotic prophylaxis was given. Patients 
in the control arm of the second study received one of the following 5-FXJ regimens: (1) 
LV, 200 mg/m* IV over 2 hours; followed by 5-FU, 400 rng/m2 IV bolus; followed by 
5-FU, 600 mg/m2 continuous IV infusi&over 22 hours on days 1 and 2 every 2 weeks; 
(2) 5-FU, 250 to 300 mg/m*/day protracted continuous IV irrfusion until toxicity; (3) 5- 
FU, 2.6 to 3 g/m2 IV over 24 hours every week for 6 weeks with or without LV, 20 to 
500 mg/m2/day every week IV for 6 weeks with 2-week rest between cycles. Patients 
were to be followed every 3 to 6 weeks for 1 year. 

A total of 535 patients were randomized in the two studies at 94 centers. The primary 
endpoint in both studies was survival. The studies demonstrated a significant overall 
survival advantage for irinotecan compared with best supportivecare &=0.0001) and 
infusional S-FU-based therapy (p=O.O35) as shown in Figures ,I and 2. In Study 1, median 
survival for patients treated with irinotecan was 9.2 months compared vtiith 6.5 months 
for patients receiving best supportive care. In Study 2, median survival f&r patients 
treated with irinotecan was lo,8 months compared with 8.5 months for patients receiving 
infusional 5-FU-based therapy. l$ultipIe -regression analyses determined that patients’ 
baseline characteristics also had a sigrriflcant effeqt on suryival. When&ljusted for 
performance status and other baseline prognostic factors, survival among patients treated 
with irinotecan remained significantly longer than in the control populations (p=O.OOl for 
Study 1 and p=O.O17 for Study 2). Measurements of pain, perfo~~c~ status, and weight 
loss were collected prospectively in the two studies; however, the plan for the analysis of 
these data was defined retrospectively. When comparing iriuotecan with best supportive 
care in Study 1, this analysis showed a statistically significant advantage for irinotecan, 
with longer time to development of pain (6.9 months versus 2.0 months), time to 
performance status deterioration (5.7 months versus 3.3 months), and tin& to > 5% 
weight loss (6.4 months versus 4.2 months). Additionally, 33.3% (33/99) of patients with 
a baseline performance status of 1 or 2 showed an improvement in performance status 



when treated with irinotecan versus 113% (7162) of patients receiving best supportive 
care (p=O..OO2). Because of the inclusion-of patients with mm-meas le disease, intent- 
to-treat response rates could not be assessed. 

Survival Second-Line kinotecan vs Best Su~~~~~ve Care 
t 

(RX) 

Survival Secon 



Ln the two randomized studies, the EQRTC QLQC30 instrument was utilized. At the 
start of each cycle of therapy, patients csmpleted a questionnaire consisting of 30 
questions,, such as “Did pain interhere~with daily activities?” (1 = Not at All, to 4 = Very 
Much) and “Do you have any trouble taking a long walk?‘” (Yes or No), The answers 
from the 30 questions were converted into 15 subscales,,that were scored from 0 to 100, 
and the global health status subscale that was derived from two questions about the 
patient’s sense of general, well being in the past, week. In addition to theglobal health 
status subscale, there were five f~ct~o~a~ (i.e., cognitive, em&anal, social, physical, 
role) and nine symptom (i.e., fatigue, appetite loss, pain assessment, iasomnia, 
constipation, dyspnea, nausea/vomiting, financial impact, diehea) subs&es. The results 
as summarized in Table 4 are based on patients’ worst post-baselirre scoIres. In Study 1, a 
multivariate analysis and .univariate analyses of the iudivid~a~ subscafes were performed 
and corrected for multivaiiate testing, Patients ~e~eiving,~~o~e~ reported signiticantly 
better results for the global health status, on two of five functional subseales, and on four 
of nine symptom subscales. As expect;ed, patients receiving irinotecan-noted significantly 
more diarrhea than those receiving best supportive care. In Study 2, the alultivariate‘ 
analysis on al.1 15 s&scales did rmt indicate a statistically significant difference between 
irinotecan and infusional 5FU. 

, I / 

Number of Patients 189 90 1 127 129 

0 
1 
2 

Primary Tumor (%) 
Colon 

Rectum 
Prior S-FU Therapy (%) 

For Me&static Disease 
As ,4djuvant Treatment, 

Prior Irradiation (%) --T 
Duration of Study Treatment (median, months) 

30 37 42 32 
26 -27 18 20 
4.1 i .,.” 1 4.2~ 2.8 

(Log-rank test) 
Relative Dose Intensity (median YQb 
Survival 
Survival (median, months) 

J 94 i ---?3- 1 81-99 

i 9.27.5 i 
-- 

10.8--r- 8.5 
(Log-rank test) 
a BSC = best supportive care 

/ (p=o.ObOl) 1 _ ] (p=O.635) 1 

bReiative dose intensity for irinotecan based on planned dose intensity of 116.7 and 100 mg/m2twk corresponding 
with 350 and 300 mg/m2 starting doses, respectively. 



Symptom Scales 

the nine symptom subscales, higher scores imply more severe symptoms. The sujxmle scorp of each patient were 
collected at each visit until the patient dropped out ofthe study. 

INDtCATllONS AND USAGE 
Irinotecan HydrochlorideInjection is indicated for patients with me&static carcinoma of 
the colon or rectum whose disease ,has recurred or progressed following initial 
fluorouracil-based therapy. 

CONTRAtNDICATIONS 
Irinotecan Hydrochloride Injection is contraindicated in patients with a known 
hypersensitivity to the drug. 

WARNINGS 
General 
Irinotecan Hydrochloride Injection should be used as recommended (see. DOSAGE AND 
ADMINISTRATION). 
Diarrhea 
Irinotecan Hydrochloride Injection can induce both early and late forms of diarrhea that 
appear to be mediated by different mechanisms. Early diarrhea (occurrm~ during or 
shortly after infusion of Irinotecan Wydrokhloride Injection) is cboliner@c in nature. It is 
usually transient and only infrequently is severe. It may be accompanied by symptoms of 
rhinitis, increased salivation, miosis, hxximation, diaphoresis, flushing, and intestinal 
hyperperistalsis that can cause abduminal cramping. Early diarrhea and ,&her cholinergic 



symptoms may be prevented or ameliorated by a~inis~atio~ of an-opine (see 
‘PRECAUTIONS, General, for dosing reco~e~d~tio~s ,for atrapine),. 

Late diarrhea (generally occurring more than 24 hoursafter a~~s~~tion of 
Irinotecan Wydrochloride Injection) can be life threatening sinGe it may be prolonged and 
may lead to dehydration, electrolyte imbalance; or sepsis. Late diarrhea should be treated 
promptly with loperamide (see P~CAUTIO~S, I~f~~t~~~ for ~a~~~~s, for dosing 
recommendations for loperamide). Patients with diarrhea should be carefuIly monitored, 
should be given fluid and electrolyte replacement if they. become dehy~at~d, and should 
be given antibiotic support if they develop ileus,’ fever, or ,severe neutropenia. After the 
first treatment, subsequent weekly chemotherapy treatments should be delayed in patients 
until return of pretreatment bowel function for at least 24 hours without need for anti- 
diarrhea medication. If grade ,2, 3, or 4 late diarrhea occurs subsequent doses of 
Irinotecan Hydrochloride should be decreased within the current cycle (see 
DOSAGE AND ADMIP$ dN), 
Neutropsnia 
Deaths due to sepsis following severe ‘neutropenia have been reported in patients treated 
with h-inotecan Hydrochloride Injection. YIeutropenic comphc&ons should be managed 
promptly with antibiotic support (see P~~AUTI~~S)~ Therapy with Irinotecan 
Hydrochloride Injection. should be temporarily omitted during a cycle of therapy if 
neutropenic fever occurs or if the absoluteneutrophil count drops ~1Q80/mm3. After the 
patient recovers to an ‘absolute neutrophil count Z1000/mm3, subsequent doses of 
Irinotecan Hydrochloride Injection should be reduced .depending upon the level of 
neutropenia observed (see DOSAGE AND AD~N~ST~~?N~. 
Routine administration of a colony-stimulating factor (CSF) is not necessary, but 
physicians may wish to consider CSF u$e in-individual patients experiencing significant 
neutropenia. 
Patients with Reduced UGTZAI Activity 
Individuals who are homozygous for the UGTl Al “28 allele are at increased risk for 
neutropenia following initiation of Irinotecan ,~y~ochlQ~de Injection treatment. A 
reduced initial dose should be considered for patients known to be homozygous for the 
UGTlA1*28 allele (see DOSAG& AND ~~I~IST~T~~N~. Heterozygous patients 
(carriers of one variant allele and one wild-type allele which results in intermediate 
UGTlAl activity) may be at increased risk for neutropenia; however, clinical results 
have been variable and such patients have been shown to tolerate normal starting doses. 
Hypersensitivity 
Hypersensitivity reactions including severe anaphylactic or anaphyl~toid reactions 
have been observed. 
Colitis/lleus 
Cases of colitis complicated by ulceration, bleeding, ileus, and infection have been 
observed. Patients experiencing ileus should receive prompt antibioric support (see 
PRECAUTIONS). 
Renal Impairment/Renal Failure 
Rare cases of renal impairment and acute renal failure have been identified, usually in 
patients who became volume depleted from severe vomiting %nd/or diarrhea. 
Thromboembolism 
Thromboembolic events have been observed in patients receiving irinotecan-containing 



regimens; the specific cause of these events has not been determined. 

Pregnancsy 
Irinotecan Hydrochloride Injection may cause fetal harm -when administered to a 
pregnant woman. Radioacti+ity related to %%inoteecan crosses the placenta of rats 
following intravenous administrstion of 10 m&g (which in separate s&$es produced an 
irinotecan Cmax and AIJC about 3 and 0.5 times, respectively, the co~e~ond~g values in 
patients administered 125 mg/my). A~~nistration of 6 rn~~d~y mtravenous irinotecan 
to rats (which in separate studies produced an .irinotecanCm~~ Land AUC about 2 and 0.2 
times, respectively, the corresponding values in patients. a~i~~~t~red 125 mg/m2) and 
rabbits (about one-half the recommended human ‘weekly starting dose on a mg/m2 basis) 
during the period of organogenesis, is embryotoxic as characterized by increased post- 
implantation loss and decreased numbers of live fetuses. Irinotecan was teratogenic in 
rats at doses greater than 1.2 mg/kg/day (which in separate studies prod&ed an irinotecan 
C&X+X and AUC about 2/3 and 1/4Oth, respectively, of the ~o~e~pond~~ values in patients 
administered 125 rn9/m2) and Jn rabbits’ at 6.0 mglkgfday (about one-half the 
recommended human weekly starting dose on a m9/m2 basis).’ Teratogenic effects 
included a variety of external, visceral, and skeletal ab~~~alities. Irinotecan 
administered to rat dams .for the period following organogenesis through weaning at 
doses of 6 mg/kg/day caused de&eased learning ability and decreased female body 
weights in the offspring. There are no ~~q~ate,~d‘well-patrolled st”udies of irinotecan 
in pregnant women. If the drug is used during pregnancy, or if the patient becomes 
pregnant while receiving this drug, the patient should be apprise$ of thepotential hazard 
to the fetus. Women of childbearing potential should be. advised to avoid becoming 
pregnant while receiving treatment with Irinotecan Hydro~hlo~de Injection. 

PRECAlJTlONS 
General 
Care of ‘&ravenous Site: Irinotecan Hy~o~hlo~de Injection is, administered by 
intravenous infusion. Care should be taken to avoid e~travasatio~, and the infusion site 
should be monitored for signs of infl~ation, Should extravasation occur, flushing the 
site with sterile water ar@applications of ice are recommended. 
Premeditation with AntiemMcs: Irinotecan is emetigenic. It is recommended that 
patients receive premeditation with antiemetic agents. In clinical stucbes of the weekly 
dosage schedule, the mlijority of patients received 10 mg of dexampthasone given in 
conjunction with another type’ of antierneti@ agent, such -as a 5-HT3 blocker (e.g., 
ondansetron or granisetron). Antiemetic agents should be given on the, day of treatment, 
starting at least 30 minutes before administration of Irinotec+ Hydrochloride Injection. 
Physicians should also consider pro$ding patients with an antiemetic regimen (e.g., 
prochiorperazine) for subsequent use as needed. 
Treatment of Cholinergic Symptoms: Prophylactic or therapeutic administration of 
0.25 to 1 mg of intravenous ‘or subcutaneous atropine should be considered (tmless 
clinically contraindicated) in patients experiencing rhinitis, increased salivation, miosis, 
lacrimatiorr, diaphoresis, flushig, abdominal cramping, or diarrhea (occurring during or 
shortly after infusion of Irinotecan Hydrochloride Injection). These symptoms are 
expected to occur more frequently with higher irinotecan doses. 



Patients at Particular Risk: atients who had previously receiv p&+t/ab&minal 
radiation and elderly patients with comorbid conditions should be closely monitored. 
The use of Irinotecan Hydrochloride Injection in patients with significant hepatic 
dysfunction has not been established6 In clinical trials of either dosing schedule, 
irinotecan was not administered to patients with serum bilirubin >2.0. mg/dL,, or 
transaminase r3 times the upper limit of normal if no liver metastasis, or transaminase ~5 
times the upper limit of normal with -liver metastasis. In clinical trials of the weekly 
dosage schedule, patients with. modestly elevated baseline serum total bilirubin levels 
(1 .O to 2.0 mg/dL) had a~significantly likelihood of e~pe~e~~~~g first-cycle grade 
3 or 4 neutropenia than those with bi n levels that were less thz+n 1.0 mgdL (50% 
[ 19/38] versus 18% [47[226]; p~0.001). Also see ~LI~I~~ PH+ coJJoGY: 
Pharmacokinetics in $pejaI Popqlatibns: Hepatic Insufficiency. Patients with 
deficient glucuronidation of bilirubin, such as fll;ose with Gilbert’s syndrome, may be at 
greater risk of myelosuppression when receiving therapy with I~note~~ Hydrochloride 
Injection. Ketoconazole; emzyme-inducing anticonvulsants and St. John’s Wort are 
known to have drug-drug interactions with irinotecan therapy. -(See Drug-Drug 
Interactions sub-section under CXFNICAL P~A~~~L~~~~. 

Information for Patients 
Patients and patients’ caregivers should be informed of the expected toxic effects of 
Irinotecan Hydrochloride: Injection, particularly of its gastrointestinal complications, such 
as nausea, vomiting, abdominal cramping, diarrhea, andinfection. Bach. patient should be 
instructed to have loperanride readily available and to begin ~~~atrnent for late diarrhea 
(generally occurring more than 24 hours after administration of Irinoteean Hydrochloride 
Injection) at the first episode of poorly formed or loose’ stools or the earliest onset of 
bowel movements more frequent- than normally expected for the patient. One dosage 
regimen for loperamide ‘used in clinical trials consisted of the following (Note: This 
dosage regimen exceeds the usuzd dosage recommendations for loperamide.): 4 mg at the 
first onset of late diarrhea and then 2 mg every 2 hours until the patient is diarrhea-free 
for at least 12 hours. During the night, the patient may take 4 mg of loperamide every 4 
hours. Premeditation with loperamide is not recommended. The use of drugs with 
laxative properties should be avoided because of. the potential for exacerbation of 
diarrhea. Patients should be advised to contact their physician to discuss-Lany laxative use. 
Patients should be instructed to cc&tact their physician or nurse if any of the following 
occur: diarrhea for the first time during treatment; black or bloody.stools; symptoms of 
dehydration such as lightheadedness, dizziness, or faintness; inability to&&e fluids by 
mouth due to nausea or vomiting, inability to get diarrhea under control within 24 hours; 
or fever or evidence of infection. 
Patients should be alerted to the possibility of alopecia. 

Laboratory Tests 
Careful monitoring of the, white blood cell count with differential, hemoglobin, and 
platelet count is recommended before each dose of Irinotecan Hydrochloride Injection. 



Drug Interactions 
The adverse effmts of Irinotecari Hydrochloride Injection, Such as myelosuppression and 
diarrhea, would be expected to be exacerbated by oth& ~ti~eopl~t~G agents having 
similar adverse effects. 
Patients who have previously received pelvic/.abdominal irra$ation are at increased risk 
of severe myelosuppression following the adm~is~ation of ~Irinotecan Hydrochloride 
Injection. The concurrent adminis~~ti~n of Irinotecan Hy~r~c~ori~e Injection with 
irradiation has not been adequately studied and is not redounded. 
Lymphocytopenia has been reported in patients receiving Irinotecan Hydrochloride 
Injection, and it is possible ‘that the administration of dex~e~~~ne as antiemetic 
prophylaxis may have : enhanced the likelihood of this effect. IIowever, serious 
opportunistic infections have not been observed, and no complications have specifically 
been attributed to lymphocytopenia. 
Hyperglycemia has also been reported in patients receiving Irinotecan Hydrochloride 
Injection. Usually, this has been observed in patients‘with a his&-y of diabetes mellitus or 
evidence of glucose intolerance prior to administration of Irinotecan Hydrochloride 
Injection. It is probable that dexamethasone, given as antiemetic prophylaxis, contributed 
to hyperglycemia in. some patients. 
The incidence of akathisia in clinical trials of the weekly dosage schedule-was greater 
(8.5%, 4147 patients) when prochlorperazine was administered on the same day as 
Irinotecan Hydrochloride Injection than when these drugs were given on separate days 
(1.3%, l/80 patients). The 8.5% incidence of akatbisia, however, is within the range 
reported for use of prochlorperazine when given ‘as a premeditation for other 
chemotherapies. 
It would be expected that laxative use during therapy with Irinotecan Hydrochloride 
Injection would worsen’ the incidence or severity of diarrhea,, but this has not been 
studied. 
In view of the potential risk of dehydration secondary to vomiting and/or diarrhea 
induced by Irinotecan Ej[ydrochloride Injection, the ph~sici~ may ‘tish to withhold 
diuretics during dosing with Irinotecan Hydrochloride Injection and,. certainly, during 
periods of active vomiting or diarrhea. 
Drug-Laboratory Tesf Interad;tions 
There are no known interactions betyeen hinoteean Hydrochloride Injection and 
laboratory tests. 
Carcinogenesis, Mutage~c#t; & Empairment of f?wtitlty 
Long-term carcinogenicity studies with irinotecan were not conducted, Rats were, 
however, administered intravenous doses of 2 mg/kg or 25 m&g irinotecan once per 
week for 13 weeks (in separate studies, the 25 mg!kg dose,prod~~ed.~an irinotecan C&X 
and AUC that were about 7.0 times and 1.3 times the respective values in patients 
administered 125 mg/m2 weekly) and were then allowed to reGover for 91 weeks. Under 
these conditions, there was a significant linear trend with dose for the incidence of 
combined uterine horn endometrial stromal polyps and endomet~al stromal sarcomas. 
Neither irinotecan nor SN-38 was mutagenic in the in vitro Am& assay. Irinotecan was 
clastogenic both in vitro (chromosome aberrations in Chinese hamster ovary cells) and in 
vivo (micronucleus test in mice). No significant adverse effwts on fertility and general 



reproductive performance were observed after intravenous a~inis~ati~n of irinotecan in 
doses of up to 6 mg/kg/day to rats and rabbits. However, atrophy of male reproductive 
organs was observed after multipie daily irinotecan doses both in rodents at 20 mg/kg 
(which in separate studies produced an irinoteean Cm= and AUC about~5 and i times, 
respectively, the corresponding values in patients administered I25 n&/m* weekly) and 
dogs at 0.4 mg/kg (which in separate studies produced an irinetecan C&W and AUC about 
one-half and l/I 5th, respectively, the corresponding values in patients administered 125 
ms/m* weekly). 
Pregnancy 
Pregnancy Category D-see WA~IN~S. 
t&-sing Mothers 
Radioactivity appeared in ratmilk wit& 5 minutes of intravenous admmistiation of 
radiolabeled irinotecan and was concentrated up to 65fold at 4 hours after administration 
relative to plasma concentrations. Because many drugs are excreted in human milk and 
because of the potential for serious adverse reactions in nursing infants, it is 
recommended that nursing be discontinued &hen receiving therapy with Irinotecan 
Hydrochloride Injection. 
Pediatric Use 
The effectiveness of irinotecan in pediatric patients has not been established. Results 
from two open-label, single arm studies were evaluated. 0ne hundred and seventy 
children with refractory solid tumors were enrolled in one phase 2 trial in which 50 mg/ 
m2 of irinotecan was’infused for 5 consecutive days every 3 weeks. Grade 3-4 
neutropenia was experienced by 54 (3 1.8%) patients. ~~eutrop&ia was complicated by 
fever in 15 (8.8%) patients. Grade 3-4 diarrhea was observed in 35 (20.6%) patients. 
This adverse event profile was comparable to that observed in adults. In the second 
phase 2 trial of 2 1 children with previously untreated ~habdomyos~~o~, 20 mg/m* of 
irinotecan was infused for 5 consecutive days on weeks 0, 1,3 and 4, This single agent 
therapy was followed by multimodal therapy. Accrual to the single ‘agent irinotecan 
phase was halted due to the high rate (286%) ofprogressive disease and the early deaths 
(14%). The adverse event profile was different in this study from that observed in adults; 
the most significant grade 3 or 4 adverse events were debydrat~o~ experienced by 6 
patients (28.6%) associated with severe hypokalemia in 5 patients (23.8%) and 
hyponatremia in 3 patients (14.3%); in addition Grade 3-4 infection was reported in 5 
patients (23.8%) (across all courses of therapy and irrespective of cat& relationship). 
Pharmacokinetic parameters for irinotecan and SN-38 were determined in 2 pediatric 
solid-tumor trials at dose levels~ of 50 mg!m* (60-min i~~~ion* ~48) and 125 mg/m2 
(90-min infusion, n=B). Irinotecan clearance (mean f S.D.) was f7.3 f 6.7 L/h/m2 for the 
50mg/m2 dose and 16.2 & 4.6 L/h/m* for the 125 rng/rns dose, whichis comparable to that 
in adults. Dose-normalized SN-3,8 AUC values were comparable between adults and 
children, Minimal accumulation of irinotecan and SN-38 was observed in children on 
daily dosing regimens [daily x 5 every 3 weeks or (daily x 5) x,2 weeksevery 3 weeks]. 

Geriatrics Use 
Patients greater than 65 years of age should be closely monitored because of a greater 
risk of late diarrhea in this population (see CLINICAL PHA ACOKBGY, 



Pharmacokineties in S~eci~,P~~~Iat~~~s and ADVERSE FACTIOUS, Overview 
of Adverse Events). The starting dose of hinotecan ~~~ochlo~de Injection in patients 
70 years and older for the once-every-3-week-dosage schedule shouid be 300 mg/m2 (see 
DOSAGE AND ADMINIST~~ION~. 

ADVERSE REACTCONS 
Second-Ltnb Single-Agent Therap 
Weekly Rosage Schedule. 
In three clinical studies evaluating the weeklydosage schedule, 304 patients with 
metastatic carcinoma of the colon or rectum that had recurred or progressed, following 5- 
FU-based therapy were treated with Irmotecan Hydrochloride Injection Seventeen of the 
patients died within 30 days of the administration of Irinotecan ~y~o~~o~de Injection; 
in five cases (1.6%, 5/304), the deaths ‘were potentially drug-related. These five patients 
experienced a constellation. of medical, events that included known effects of Irinotecan 
Hydrochloride- Injection. One of these patients died of neutropenic~ sepsis without fever. 
Neutropenic fever occurred in nine (3,0%) other patients; these patients recovered with 
supportive care. 
One hundred nineteerl (39.1%) of the 3Q4 patients were hospitalized a total of 156 times 
because of adverse events; 81 (26.6%) patients were hospitalized for events judged to be 
related to administration of Irinotecan Hlydrochloride Injection. The primary reasons for 
drug-related hospitalization were diarrhea, with or without nansea, a&/or vomiting 
(18.4%); neutropenidleukopenia, with or without diarrhea a&/or fever (8.2%); and 
nausea andor vomiting (4.9%). 
Adjustments in the dose of Irinotecan Hydrochloride Injection were. made during the 
cycle of treatment and for subs&uent -cycles based on individual pati&rt tolerance. The 
first dose of at least one cycle of Irinoteoan Hydrochloride Injection was reduced for 67% 
of patients who began the studies at the 125m&/mz starting dose. Within-cycle dose 
reductions were required’ for 32O//o of the cycles initiated at the 1 25mg/m2 dose level. The 
most common reasons for dose reductionwere late diarrhea, neutropenia, and leukopenia. 
Thirteen (4.3%) patients discontinued treatment with @ inote& IIydrachloride injection 
because of adverse events. The adverse events in Table 5 are based err the experience of 
the 304 patients enrolled in the three studies desoribed in- the CLXNKJA~ STUDIES, 
Studies Evaluating the Weekly Dosage Schedule, section. 

Table 5. Adverse Events Ocrurril 
Patients witlt Metastatif Cal 

Body System & Eyent 
GASTROINTESTINAL 

Diarrhea”(late)b 
7-9 stools/day (grade 3) 
>I 0 stools/day (grade 4) 
Nausea 
Vomiting 
Anorexia 
Diarrhea (early)’ 
Constipation 
Flatulence 
Stomatitis 

in >lQ% of 31014 Prevksiy Treated 

% of Iwei -- 
NC1 Grades’ l-4 

88 

inoma of the Cokm or R&&m’ 

86 
67 
5.5 
51 
30 
12 
12 

.__I 10 -.-L. 

NC1 Grades 3 & 4 



Dyspepsia 

- 
BEMATOLOGIC 

Leukopenia 
Anemia 
Neutropenia 

500 to~c1000~mm3 (grade 3) 
~50O/mm3(grade4) 

BODY AS A WHOLE 
Asthenia 
Abdominal cramping/pain a 
Fever 
Pain 
Headache 
Back pain 
Chills 
Minor infectiond 
Edema 
Abdominal enlargement 

METABOLIC & NUTRSTIONAL ~ 
JBody weight 
Dehydration 
TAlkaline phosphatase 
@GOT 

DERMATOLOGXC 
Alopecia 
Sweating 
Rash 

RESPIRATORY 
Dyspnea 
Kouahinn 
Rhinitis - --- 

NEUROLOGIC 
Insomnia 
Dizziness 

CARDIOVASCULAR 
Vasodilation (ff ushing) 

“Severity of adverse events based on NC1 C 

63 
60 
54 

76 
57 
45 
24 
I? 
14 
14 
14 
10 
10 

30 
1.5 
13 
10 

60 
16 
13 

22 
17 
16 - 

19 
15 

I1 
‘- 2 (version 1.0) 

28 
7 

(TR 
-(!2) 

12 
16 
1' 
2 
1 
2 
0 
0 
I 
0 

0 
0 ----- 

0 -- 

b Occurring > 24 hours after administration of Irinotecan .H~dro~~~o~d~ &r$?ction 
’ Occurring 524 hours after administration of Irinotecan Hydrochloride Itijection 
dPrimi+rily upper respiratory infections 
e Not applicable; complete hair loss = MCI grade 2 

Once-Every-3-Week Dosage Sched’uie 
A total of 535 patients with meta&atic colorectal cancer whose disease bad recurred or 
progressed following prior 5-FU therapy participated in the two phase 3: studies: 3 16 
received iainotecan, 129 received 5-F& and 90 received best supportive care. Eleven 
(3.5%) patients treated with irinotecan died within 30 days of treatment. In three cases 



(l%, 3/3 161, the deaths were potentially related to irinoteean treatment and were 
attributed to neutropenic infectian, grade 4 diarrhea, and asthenia, respectively. One 
(0.8%, l/129) patient treated with 5-FU died within 30 days uf tr~a~e~~t; this death was 
attributed to grade 4 diarrhea. 
Hospitalizations due to serious adverse events (whether or not related to study 
treatment) occurred at least once in.60% (188/3,16) of patients who received irinotecan, 
63% (57190) who received best supportive care, and 39% (N/129): who received, 5- 
FUbased therapy. Eight percent af patients treated with itin&&@ and 7% treated with 5- 
F&based therapy discontinued treatment due to adverse events. 
Of the 3 16 patients treated withirirmtecan, the most clinically significant adverse 
events (all grades, l-4) were d+xhea,(84%), afupecia (72%), nausea (7 
(62%), cholinergic symptoms (470/o), and neutmpenia (30%). Table 6 lists the grade 3 
and 4 adverse events rep&ted in the patients enmlled to :a11 treatment arms. of the two 
studies described in the C&X~NXL STUDIES, Studies Evahtating the.Once-Every-3- 
Week Dosage Schedule, section. 

Table 6. Percent Of Patients Exaeriencing Grade 3 %. 4 Adverse Eve&s 
Zn Camps 

Adverse Event 
TOTAL Grade 3/4 
Adverse Events 

GASTROINTESTINAL 
Diarrhea 
Vomiting 
Nausea 
Abdominal pain 
Constipation 
Anorexia 
Mucositis 

HEMATOLOGIC 
LeukopeniaNeutropenia 
Anemia 
Hemorrhage 
Thrombocytopenia 

Infection 
without grade 314 neutropenia 
with grade 31’4 neutropenia 

Fever 
without grade 314 neutropenia 
with grade 314 neutropenia 

BODY AS A WHOLE 
Pain 
Asthenia 

METABOLIC & 
NUTRITEON AL 

Hepatic ’ 

DERMATOLOGIC 
Hand & foot syndrome 
Cutaneous signs d 
RESPIRATORY’ 
NEUROLOGIC f - 
CARDIOVA~ 

I: 

Iriaotecan 
N=lSQ 

22 
14 
14 
14 
10 
5 
2 

22 
7 
5 
I 

8 

2 
2 

19 
15 

BSCb 
N=90 

67 

6 
8 
3 
16 
8 
7 

3 
0 

1 
0 - 

22 
19 

7 

22 
14 
I1 
9 
8 
6 
2 

14 
6 
1 
4 

1 
2 

2 
4 --.---- 

17 
13 -___ 

9 
-” -___ 

0 
1 -- 
5 - 

-2&-l-- 
-.- 

12 
5-W 

N=lt9 

54 

2 
3 
3 
2 

4 
0 

0 
2 --- 

13 
12 

7 --- 

----G-- 



OTHER h 32 28 12 
a Severity of adverse events based on NC1 CTC (version 1.0) 
b BSC = best supportive care 
’ Hepatic includes events such as ascites and jaundice 
d Cutaneous signs include events such as rash 
eRespiratory includes events such as dyspnea and cough 
‘Neurologic includes events such as somnolence 
g Cardiovascular includes events Such as dphythmias, ischemia, and mechanical cardiac dysfupctjon 
h Other includes evet& such as accidental injury, hepatomegaly, syncope, vertigo,‘and weight Ioss 

14 

Overviews of Advrzrse *Events 
Gastrointestinal: Nausea, vomitin&, and diarrhea are commun adverse‘events following 
treatment with Irinotecan Hydrochloride Injection and &n be severe. When observed, 
nausea and vomiting tisually I)ccur during or shortly after “infusion of Irinotecan 
Hydrochloride Injection. In the clinical studies testing the every 3-week-dosage schedule, 
the median time to the onset of late &Fhea was 5 days after ‘iriaotecm infusion. In the 
clinical studies evaluating the weekly dosage schedule, the m.edian time to onset of late 
diarrhea was 11 days foll?win”g ~iuistra~ion of Irinotecan ~~d~~~o~de Injection. For 
patients starting treatment .at the 12S-mg/m’ weekly dose, @& mediap duration of any 
grade of late diarrhea was 3 days, Among those patients treated at the 125-mg/m2 weekly 
dose who experienced grade 3 ,or 4 late diarrhea, the median duration of the entire 
episode of diarrhea was 7 days. The frequency of grade 3 or 4 late diarrhea was 
somewhat greater in patients starting tre@ment at 1’25 m$rn’ than in patients given a lOO- 
mg/m2 weekly starting dose (34% &S/l?33 versus 23% /24/102]; p=OAB). The frequency 
of grade 3 and 4 late diarrhea by age was significantly griater in patiex?ts 265 years than 
in patients ~65 years (40% [53/333] versus 23%J40/171 J; p=O.O02). I$. one study of the 
weekly dosage treatment, the frequency of grade 3 and 4 late diarrhea~was significantly 
greater in male than in female patie&& (43% [25/58] versus 16% [5J32]; p=O.Ol), but 
there were no gender differences in the firequency of grade 3 and 4 late diarrhea in the 
other two studies of the weekly dosage treatment sch&ule. Cofonic ulceration, 
sometimes with gastrointestinal bleeding, has been observed in association with ~ 
administration of Irinotecan Hydrochloride Injection. 
Hematology: Irinotecati Hydfochbr$de injection ~o~o~ly causes neutropenia, 
leucopenia (including lymphocytopenia), and anemia. Serious ~~omboe~ope~a is 
uncommon. When evaluated in the trials of weekly a~ini~~a~ion~ the 
Frequency of grade 3 and 4 neutropenia was significantly higher in gatients who 
received previous pelvicfabdbminal irradiation than in thoie who had ndt received 
such irradiation (48% [13/27] versus 24% [67/277]; p-0,04). In these same 
studies, patients with baseline serum total bilirubin leuels of 1 :O mg!dL or 
more also had a significafitly gre&er likelihood of experiencing first-cytile 
grade 3 or 4 neutropenia than those with bilirubin levels that were less, than 1 .O 
mg/dL (50% [ 19/38] versus 18% “[47/266]; p<O.oOl>. There were no 
significant differences in the frequency of grade 3 and 4 neutropenia by ,age or 
gender. In the clinical studies evaluating the weekly dosage Schedyl?, 
neutropenic fever (concurrent NC1 grade 4 neutropenia and fever of grade 2 or greater) 
occurred in 3% of the patients; 6% of patients received G-CSF for the treatment 
of neutropenia. NC1 grade 3 or 4 anemia was noted in 7% of the patients 



receiving weekly treatment; blood transfusions were given to 10% of the patients in these 
trials. 
Body as a Whole: Asthenia, fever, and abdominal pain are generally the most 
common events of this type. 
Cholinergic Symptoms: Patients may have cholinergic synipjtoms of 
increased salivation, miosis, laceration, diaphoresis, hushing, and 
intestinal hyperperistalsis that can cause abdominal cramping a&early 
diarrhea. If these symptoms occui; they tianifest during or shortly after~drug 
infusion. They are thought to be related to the anticholinesterase, activity of 
the irinotecan parent compound and are expected to occur more frequently with 
higher irinotecan doses. 
Hepatic: In the clinical studies evaluating the weekly dosage schedule, NC1 grade 3 or 4 
liver enzyme abnormalities were observed in fewer than 10% of patients, These events 
typically occur in patients with known hepatic me&stases. 
Dermatologic: Alopecia has been reported during treatment with Irinotecan 
Hydrochloride Injection Pashes have also been reported but did not result in 
discontinuation of treatment. 
Respiratory: Severe pulmonary events are infrequent. In the clinical studies 
evaluating the weekly dosage schedule, NCZ grade 3 or 4 dyspnea was reported in 
4% of patients. Over halfthe patients with dyspnea’had lung metastases; the.,extent to 
which malignant puhnonary involvement or other preexisting lung disease may have 
contributed to dyspnea in, these patients is unknown. 
Neurologic: Insomnia and dizziness can occur, but are not usually considered to be 
directly related to the administration of Irinotecan Hydrdchloride Injection. Dizziness 
may sometimes represent s~pt~mati~ evidence of orthostatic hypotension in patients 
with dehydration. 
Cardiovascular: Vasodilation (flushing), may occur during a~inis~at~on of 
hinotecan Hydrochloride Injection. Bradycardia may also occur, but: has not required 
intervention. These effects have been attributed to the chohnergic syndrome sometimes 
observed during or shortly after infusion of hinotecan Hydrochloride Injection, 
Thromboembolic events have been observed in patients receiving Irinotecan 
Hydrochloride Injection; the specific cause of these events has not been determined. 
Other Non-US. ClinScal Trials 
Irinotecan has been studied in over 1,100 patients in Japan. Patients in these 
studies had a variety of tumor types, including cancer of the colon or rectum, 
and were treated wi.th several different doses and schedules. Ingeneral, the 
types of toxicities observed were similaf to those s.een in U.S. trials with 
Irinotecan Hydrochloride Injection; There is some information fi-orn Japanese trials that 
patients with considerable ascites-or pleural effusions were at increased riisk for 
neutropenia or diarrhea. A pote~~~lly”lif~-t,~eatening pulmonary syndrome, 
consisting of dyspnea, fever, and a reticulonodular pattern‘on chest x-ray, was 
observed in a small percentage of patients in early Japanese studies, The 
contribution of irinotecan to these preliminary events was difficult to assess 
because these patients also had lnng tumors and some had preexisting 
nonmalignant pulmonary,disease. As a result of these observations, bowever, 
clinical studies in the United States have enrolled fe,w patients with 



compromised puhnonary function,’ significant ascites, or pfeural effusiona 
Post-Marketing Experience 
The following ev,ents have been identifmd during pos~~keti~g use of 
Irinotecan Wydrochloride Injection in clinical practice. Cases of colitis complicated by 
ulceration, bleeding, ileus, or infection have been observed. There have:been rare cases of 
renal impairment and acute renal f+ilure, generally in pz$ients who be&&e infected 
and/or volume depleted from severe ga~~oint~stinal toxicities (see INGS). 
Rare cases of symptomatic pancreatms or asymptomatir; elevated pancreatic enzymes 
have been observed. 

Hypersensitivity reactions including severe anaphylaetic or anaph~lactoid reactions 
have also been obsewed (see WARNIMGS). 

OVEROOSAGE 
In U.S. phase 1 trials, single doses of up to 345 mg/m2 of irinotecan were 
administered to patients with various cancers. Single doses of up to 750 
mg/m2 of irinotecan have b&en given in non-U.S. trials. The adverse events in 
these patients were similar to those reported with the recommended dosage 
and regimen. There is no known antidote for overdosage of Irinoteean Hydrochloride 
Injection. Maximum supportive care should be instituted to prevent dehydration due to 
diarrhea and to treat any infectious comphcations. 

DOSAGE AN0 AOMINIST ION 
Dosage in Patients with Re@cad l$X”lA”I Activity 
When administer&i as a siaigle+geut,.a reductiqn in the ~tart~~~ dcrse-by at least one 
level of Iriuotecan Hydrochloride, Injection sh&uld known 
to be homozygous for the ?JGTlA1*2‘8 dteI,e (See LOGY 
and WARNINGS), However, t&e precise dose reduct-lon in:tbis potent population is 
not known and subsequent dose ~~di~~~tio~s sbortld be ~ous~de~ed based on 
individual patient tolerance to treatFeat (see tables 7-8). 

Single-Agent Dosage Sched&?s 
Dosage Regimens 
Irinotecan Hydrochloride Injection should be administered as an intravenous infusion 
over 90 minutes for both the weekly and once-every-3-week dosa e schedules (see 
Preparation of InfusionSolution). Single-agent dosage regimens are 
shown in Table 7. 

Table 7. Single-Agent,Regimens of lxisoteeaan Hydrochloride lnfectioh ad Dose YModifications 
Weekly Regimen’ 125 mg/m’ IV over 90 min, d 133522 t+n 2-14~ rest 

Starting Dose & Modified D&e Levels” (mgb?) I=-- StartingDose 125 Dose 100 Level -I -....- Dose -- Level 75 -2 

Once-Eve&-Week Regimenb : 350 mg/m2 IV over 90 miu,,<nce every 3TZFl----- 
Sta$ng Dose & ModJfXe4Dos.e Levels (mg/m2) 

Starting Dose Dose Level “f Dose Level -2 
l__-l_ 



350 300 250 
%ubsequent doses may be adjust@ as high as 150 n&/m’ or to as low a$50 m&m2 in 25 to 50 mgfm2decrements 
depending upon individual patient tolerance. 

%ubsequent doses may be adjusted as low a6 200 mg?m* in 50 mg/m* decrements depending upon individual patient 
tolqance. 

‘Provided intolerable toxicity does not develop, treatment with additiohal cycles may be continued indefinitely as long 
as patients continue to experience clinical benefit. 

A reduction in the starting dose by one dose level of Jrinutecan ~y~ochlo~de Injection 
may be considered for patients with any of the following conditions: age 265 years, prior 
pelvic/abdominal radiotherapy, performance status of 2, or increased bilirubin levels. 
Dosing for patients with bilirubin >2 m&/dL cannot be r~?~ended because there is 
insufficient information to recommend ‘a dose in these patients, A reduction in the starting 
dose by at least one level of Irinotecan 43ydrochloride Injectiorr should: be considered for 
patients known to be homozygous for the UGTlAI*2& allele (See CLINICAL 
PHARMACOLOGY and W~IN”G~). The appropriate dose reduction in this patient 
population is not known. 
It is recommended that patients receive premed&&ion with antiemetic agents. 
Prophylactic or therapeutic administration of a&opine should be considered in patients 
experiencing cholinergic symptoms. See P~CA~I~N~~ Gep+al. 
Dose Modifications 
Patients should be carefully monitored for toxicity and doses of ~~ote~~ Hydrochloride 
Injection should be modified as necessary to-accommodate individual patient tolerance to 
treatment. Based on recommended dose-levels described in Table 7, Single-Agent 
Regimens of Irinotecan Hydrochloride, Injection and Dose ~od~~~a~o~s, subsequent 
doses should be adjusted as suggested in Table 8; Reco~e~~ed Dose,Modifications for 
Single-Agent ScheduIes. All dose modifications should be based on the worst preceding 
toxicity. 
A new cycle of therapy should not begin until the toxicity has recovered to NC1 grade 1 
or less. Treatment may be delayed 1 to 2 weeks to allow fur recovery from treatment- 
related toxicity. If the patient has not recovered, ,con~id~~~ti~n should be given to 
discontinuing this combination therapy. Provided intolerable toxicity dues not develop, 
treatment with additional cycles of Irinotecan ~ydroehlo~de Injection ‘may be continued 
indefinitely as long as’patients continue to experience cli~o~l~~e~~~t. 

Table 8. Recommended Dose Modifications For Singled&W $ched&$ 
A new cycle of therapy should not begin uptil the grrinulocyte~count hits recovereti to ~1IOQ/nim~, a@ tbe platelet count has recovered 

to ~100,000/mm3, and treatment-related d&rhea is fu#y resolved. Treatmcqt sb~~~~~.delayed 1 to 2 weeks to allow 
for recovery from treatment-related toxicities. Ef the patient h’as not recovered a&e, a Z-week delay,:coRsideration should be given to 

-- 



Neutropenia 
1 (1500 to 1999/n&) 
2 (1000 to 1499/mm3) 
3 (500 to 999/mn13) 
4 (~500/nlm3) 
Neutropenic fever - 

Other 
toxicities 

hematologic 

Diarrhea 
1 (2-3 stools/day > pretx”) 
2 (4-6 stoqlq/day > pretx] 
3 (7-9 stools/day > pretx) 
4 (210 stools/day > pretx) 
Other nonhematologicd 
toxicities 
1 
2 
3 
4 

r All dose modifications SG 

Maintain dose ‘level 
525 mg/m’ 
Omit dose until resolved to 5 grade 2, then i2.5 mg/m* 
Omit dose until resolved to 5 grade 2, @en S.50 n&m2 
Omit dose until resolu&, then 450 mg/rn’ when . . resolved , 
Doseinodifications for leukop&a, thrombocytopenia, and anemia during a cy@le of therapy and at the start of 
subsequent cycles of therapy are also based on MCI toxicity c&eria and are the same as recommended for 
neutropenia above. 

Maintain dose levei 
425 mg/m* 
Omit dose until resolved to < grade 2, then 125 mgIm2 
Omit dose until resol%ed to <: grade 2 then 150 mg/m2 

Maintain dose level 
J.25 mg/m’ 
Omit dose until resolved to 5 grade 2, then 125 mg/m’ 
Omit dbse untB resolved to I grade 2, then 150 mg/m’ 
be based on the worst preceding ‘toxicity 

: 

Maintain dose Jevel 
Maintaih dose fevel 
&X5 mg/m2 
&PO ms/m* 

Maintain dose level 
$25 mg/m’ 
&5 mdm2 
f56 mg/m’ 

Maintain dose level 
Maintain dose level 
J.SOmg/m* 
450 mg/m2 

Maintain dose level 
350 mg/m* 
450 mg/m’ 
&TO mg/m2 

U National Cancer Institute Common Toxicity Criteria (version 1 .O) 
’ Pretreatment 
d Excludes alopecia, anorexia, asthenia 

Preparation & A~~in~str~t~~n Precautions 
As with other potentially ‘toxic antiqncer agents, care should be exercised in the 
handling and preparation of infksion solutions prepared from kkvtecan Hydrochloride 
Injection. The use of gloves is rgcommended. If a solution of Irinotecan Hydrochloride 
Injection contacts the skin, wash the skin @mediately a& thorvug~ly with soap and 
water. If Irinotecan Hydrochloride Jnjection contacts the rk~~us membranes, flush 
thoroughly with water. Several published guidelines for handling .and disposal of 
anticancer agents are available.“7 
Preparation of ltifusian Solution 
Inspect vial contents for particulatk matter and repeat inspection when drug product is 
withdrawn from vial into syringe, 
Irinotecan Hydrochloridti Injection must be diluted prior to inesion. Irinotecan 
Hydrochloride Injection should be dilnted in 5% Dextrose Injection, USP, (preferred) or 
0.9% Sodium Chloride Injection, USP, to a final concent<ation range of 0.12 to 2.8 
mg/mL. In most clinical trials, Irinotecan Hydrochloride Injectivn ww administered in 
250 mL tv 500 mL of 5% Dextrose Injection, USP. 
The solution is physically and chemictilly @able for up to 24 hours at 
room temperature (approximately 25°C) and in”ambient fluorescent ligl&ing, 
Solutions diluted in 5% Dextrose Injection, USl?, and stared at refrigerated 
temperatures (approximately 2” to 8”C), and protected from light are ph#calty and 
chemically stable for 48 hours. Refkigeration of admixtures using 0.9% Sodium 
Chloride Injection, USP, is not recommended due to a low and sporadic 
incidence of visibIe particulates. Freezing ‘Irinotecan ~ydro~~l~~de Injection and 
admixtures of Irinotecan Hy$roc&loride Injection may result ‘in precipitation of the drug 
and should be avoided. Because of passible micrvbial con~i~ativn during dilution, it is 
advisable to use the admixture prepared with S%Dextrose Injection, USP, within 24 



hours if refrigerated (2” to 8T, 36’ to 46°F). In the case of a~i~tures.pr~~~d with 5% 
Dextrose Injection, USP, or Sodium C&rid& Injection, USP, the solutions should be 
usedwithin 6 hours if kept at roamtemperature (15” to 3O”C, 59’ to 86°F). Other drugs 
should not be added to the infusion solution. Parenteral drug products should be inspected 
visually for particulate matter and discolsration prior to adrn~~ia~tio~ whenever solution 
and container permit. 

HOW SUlFPLIED 
Each mL of Irinotecan Hydrochloride Injet;tion contains 20 mg irinotecqn(on the basis of 
the trihydrate salt); 45 mg sorbitol; and 0.9 mg lactic acid. When necessary, pH has been 
adjusted to 3.5 (range, 3.0 to 3.8) with sodium hydroxide or b~~o~blo~~ acid. 
Irinotecan Hydrochloride Injecti.on is available in singlecdose amber -glass vials in the 
following package sizes: 

NIX XXXXX-XXX-XX 40 mg/2 mL 
NDC XXXXX-XXX-XX lOO,mg/5 mL 
NDC XXXXX-XXX-XX 500 mg/25 mL 

Store at controlled room temperature 15” to 30°C (59” ‘to 86’F). Protect from light. It is 
recommended that the vial should remain in the carton until the time of use. 
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